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© A laser markable white pigment composition. 



© A laser markable white pigment composition for 
addition to or coating on a material, includes a first 
pigment which is markable by ultraviolet laser, a 
second pigment, which is nonabsorbing in the ul- 
traviolet region of the optical spectrum and which 
has a white appearance in the visible region of the 
optical spectrum, with the ratio of the amount of first 
pigment to amount of second pigment being in the 



range of from 4:1 to 1:10, so that the second pig- 
ment is present in an amount sufficient to increase 
the optical density, that is the whitening effect, of the 
composition, without adversely affecting the laser 
markability of the composition, and a carrier which is 
at least one fluoropolymer transparent in the ultra 
violet region of the optical spectrum. 
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This invention relates to a laser markable white 
pigment composition particularly, but not exclu- 
sively, suitable for use as a laser markable coating 
on an insulation covered wire. 

One of the problems encountered with laser 
markable white pigment compositions used as 
coatings on an insulating cover of a wire is that of 
making the coating sufficiently thin to avoid un- 
desirable increase weight per unit length of the 
wire whilst at the same time being sufficiently opti- 
cally dense to obscure any darker coloration 
present in the underlaying layer of the wire. The 
optical density of the coating maybe increased by 
increase of thickness but this not only undesirably 
increases the weight per unit length of the wire but 
can result in increased production difficulties, 
micro-cracking and increased expense due to the 
requirement for more applications of the coating to 
build up the required thickness. 

Another technique is to increase the optical 
density of the coating to obscure the materials 
underneath and produce a white finish, by increas- 
ing the concentration of the white pigment titanium 
dioxide in the coating composition. Unfortunately 
the greater the concentration of titanium dioxide in 
the coating composition the poorer is the contrast 
of the mark produced in the coating by laser beam 
irradiation. Thus in general terms with such coat- 
ings increase of the titanium dioxide concentration 
in the coating increases the optical density and 
hence the whiteness of the coating but at the 
expense of reduced contrast and hence legibility in 
any marking produced in or on the coating by laser 
beam irradiation. A decrease of titanium dioxide 
concentration in the coating composition improves 
the laser marking effect, contrast and legibility but 
undesirably reduces the optical density and hence 
whiteness of the coating which can conventionally 
only be overcome by an undesirable increase in 
thickness of the coating. 

There is thus a need for a generally improved 
laser markable white pigment composition which is 
both readily markable by laser beam irradiation 
with high contrast and legibility and has a suffi- 
ciently high optical density so that a relatively thin 
coating exhibits sufficient whiteness to obscure any 
underlaying material coloration. 

According to a first aspect of the present in- 
vention there is provided a laser markable white 
pigment composition for addition to or coating on a 
material, characterised by including a first pigment 
which is markable by ultraviolet laser, a second 
pigment, which is nonabsorbing in the ultraviolet 
region of the optical spectrum and which has a 
white appearance in the visible region of the optical 
spectrum, with the ratio of the amount of first 
pigment to amount of second pigment being in the 
range of from 4:1 to 1:10, so that the second 



pigment is present in an amount sufficient to in- 
crease the optical density, that is the whitening 
effect, of the composition, without adversely affect- 
ing the laser markability of the composition, and a 

s carrier which is at least one fluoropolymer transpar- 
ent in the ultraviolet region of the optical spectrum. 

By "ultraviolet region of the optical spectrum" 
as used in this specification is meant light radiation 
having a wavelength in the range of from approxi- 

70 mately 193 to approximately 400 nanometres and 
by "visible region of the optical spectrum" as used 
in this specification is meant light radiation having a 
wavelength in the range of from about 400 to 720 
nanometres. 

75 Preferably the first pigment is one or more of 
titanium dioxide, antimony tri oxide, polyethylethyl- 
ketone (PEEK) and poiyethylsulphone (PES). 

Conveniently the second pigment is one or 
more of silicon dioxide, magnesium oxide, alumin- 
20 ium oxide and diamond. 

Advantageously the composition includes a 
carrier which is transparent in the ultraviolet region 
of the optical spectrum. 

The carrier fluoropolymer, preferably is one or 
25 more of polytetrafluoroethylene, 

fiuoroethylenepropylene or 
ethylenetetrafluoroethylene. 

Conveniently the composition comprises from 
1 to 35% by dry weight titanium dioxide, from 2 to 
30 30% by dry weight second pigment and the bal- 
ance, apart from impurities and incidental constitu- 
ents, being polymer. 

Advantageously the composition includes 4% 
by dry weight titanium dioxide and from 4 to 20% 
35 by dry weight second pigment 

For a better understanding of the present in- 
vention, and to show how the same maybe carried 
into effect, reference will now be made, by way of 
example, to the accompanying drawings, in which:- 
40 Figure 1 is a diagrammatic longitudinal cross 
sectional view through part of a wire having a 
laser markable white pigment composition coat- 
ing suitable for marking by ultraviolet laser, and 
Figure 2 is a view similar to that of Figure 1 of a 
45 wire carrying a laser markable white pigment 
composition according to the present invention 
suitable for marking by a CO2 laser. 
A laser markable white pigment composition 
for addition to or coating on a material according to 
50 the present invention, may be contained in or coat- 
ed on a material in the form of a paint, plastic, 
pharmaceutical, ink, paper, cement or ceramic. 

The laser markable white pigment composition 
particularly suitable for such use includes a first 
55 pigment which is markable by ultraviolet laser, 
such as one or more of titanium dioxide, antimony 
trioxide, polyethylethylketone (PEEK) and 
poiyethylsulphone (PES), and a second pigment 
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which is nonabsorbing in the ultraviolet region of 
the optical spectrum (having a wavelength in the 
range of from approximately 193 to approximately 
400 nanometres) and which has a white appear- 
ance in the visible region of the optical spectrum 
(having a wavelength in the range of from 400 to 
720 nanometres). In this composition the ratio of 
the amount of first pigment to amount of second 
pigment is in the range of from 4:1 to 1:10, prefer- 
ably by dry weight, so that the second pigment is 
present in an amount sufficient to increase the 
optical density, that is the whitening effect, of the 
composition, without adversely affecting the laser 
markability of the composition. A suitable second 
pigment is one or more of silicon dioxide, magne- 
sium oxide, aluminium oxide and diamond. 

Preferably the laser markable white pigment 
composition of the invention is utilised as a coating 
on a wire and in general terms the following de- 
scription will be with reference to such coating on a 
wire, for convenience. 

To this end the composition includes a 
fiuoropoiymer carrier which is transparent in the 
ultraviolet region of the optical spectrum. Prefer- 
ably the fiuoropoiymer is one or more of poly- 
tetrafluoroethyiene (P.T.F.E.), 
fluoroethylenepropylene (F.E.P.) and 

ethylenetetrafluoroethylene (ETFE). A preferred 
composition comprises from 1 to 35% by dry 
weight titanium dioxide, from 2 to 30% by dry 
weight second pigment and the balance, apart from 
impurities and incidental constituents, being 
fiuoropoiymer. 

Polymer dispersion coatings are usually added 
to the outside of the insulation of a wire to give the 
wire a white or coloured appearance and to allow it 
to carry identification markings. Conventional dis- 
persion coatings usually contain a fiuoropoiymer 
and one or more pigments. A longitudinal cross 
section through such a wire is shown in Figure 1 , in 
which the laser markable dispersion coating or 
white pigment composition coating 1 is applied as 
the outer coating on one or more, preferably two, 
layers of insulating polyimide (Kapton - Trade 
Mark) layers 2, which in turn overlie a metallic core 
or conductor 3. The outermost of the layers 2 
maybe made of PTFE, FEP or ETFE in the form of 
tape or extrusions. 

The coating 1 should be kept as thin as possi- 
ble (typically 15 to 20 micrometres) to keep the 
weight per unit length of the wire down and to 
prevent micro-cracking of the coating. To ensure 
that the coating is completely opaque and so pro- 
duces a white finish, the coating normally contains 
a high proportion (typically in the range of from 20 
to 40% by dry weight) of dry titanium dioxide 
pigment. However, if this wire is marked by a 
single pulse of irradiation from an ultraviolet (UV) 



laser such as an Excimer laser, the contrast pro- 
duced is unacceptably low, having a contrast value 
of less than 40%. To produce a mark by ultraviolet 
laser with a sufficiently high contrast, the pigment 
5 loading, it has been found, must be reduced to 
about 4% but in general terms less than 10% 
titanium dioxide can lead to an undesirable loss of 
optical density and hence of the whitening effect in 
the coating. 

to According to the invention the second pigment 
in the composition is one or more of silicon diox- 
ide, magnesium oxide, aluminium oxide or dia- 
mond. This second pigment appears white in the 
visible part of the spectrum but is nonabsorbing in 

75 the ultraviolet. This means that it will increase the 
optical density of the coating 1 but does not affect 
the ultraviolet printing or marking process. Hence 
the coating 1 can remain thin (less than 20 micro- 
metres in thickness) so keeping the weight per unit 

20 length of the wire down whilst permitting successful 
marking by ultraviolet lasers with a high contrast. 
Preferably the composition contains from 1 to 35% 
by dry weight titanium dioxide, from 2 to 30% by 
dry weight of the second pigment and the balance, 

25 apart from impurities and incidental constituents, 
being a fiuoropoiymer. 

The most preferred composition includes 4% 
by dry weight titanium dioxide and from 4 to 20% 
by dry weight of the second pigment. In general 

30 terms the lower the concentration by dry weight of 
titanium dioxide the higher the contrast in the 
marking produced by the ultraviolet laser in the 
coating. Actual concentrations of the second pig- 
ment will vary depending on the density of the 

35 pigment, the covering power of the pigment and 
the thickness of the coating 1 required. When the 
first pigment is antimony trioxide, polyethylethyl- 
ketone (PEEK) and/or polyethylsulphone (PES) the 
preferred amount in the composition is 3% by dry 

40 weight. 

A laser markable white pigment composition 
according to the present invention can also be 
used as a coating markable by infra-red (IR) lasers 
which are principally CO2 and Nd/YAG lasers. A 

45 longitudinal cross section of a wire constructed for 
this marking technique is shown in Figure 2. As 
shown in Figure 2 the laser markable white pig- 
ment composition of the invention is in the form of 
a coating 1 which in this case is applied to a layer 

50 4 of a dark material. In this technique irradiation by 
the IR laser radiation beam produces a marking by 
physically removing the coating 1 immediately un- 
derneath the laser beam to expose the darker layer 
4. The thickness of the coating 1 should not be 

55 more than 20 micrometres to ensure that it is 
always completely removed by the laser and this 
again means that in conventional terms the coating 
1 must contain a high concentration of pigment 
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loading to ensure a white finish to the wire and 
adequate concealment of the darker underlaying 
layer 4. This would mean that high contrast mark- 
ing could not be produced in such a wire construc- 
tion by ultraviolet laser techniques. On the contrary 
using a coating 1 of a composition according to the 
present invention enables the use of an ultraviolet 
laser with a wire of Figure 2 to produce a satisfac- 
tory high contrast marking on the coating 1 which 
can be kept to less than 20 micrometres in thick- 
ness without losing optical density to an extent that 
the underlaying darker layer 4 would show through. 
In the example of Rgure 2 features already shown 
in Figure 1 have been given like references and are 
not further described. Of course a composition 
according to the invention means that the wire 
construction of Figure 2 can be marked by both 
ultraviolet and infra-red lasers. 

Another form of wire construction, not illus- 
trated, which is suitable for marking by infra-red 
laser is basically similar to that of Rgure 1, except 
in this alternative the outer-most layer 2 is a dark 
coloured PTFE tape with a coating 1 of less than 
20 micrometres thickness applied there to. When 
irradiated with an infra-red laser a mark is pro- 
duced by removing the coating 1 where irradiated 
to show the underlaying layer of dark coloured 
PTFE tape. Such a wire can now be marked by an 
ultraviolet laser by making the coating 1 of a com- 
position according to the present invention which is 
sufficiently optically dense and has sufficient white- 
ness to prevent the underlaying darker coloured 
layer 2 showing through even if less than 20 micro- 
metres in thickness. Additionally such a coating 1 
is markable by an ultraviolet laser beam with sat- 
isfactory contrast. 

A laser markable white .pigment composition 
according to the present invention maybe in the 
form of a dry mix or a dispersion in water. The 
particle size of the second pigment can be op- 
timised to produce the right balance between cov- 
ering power and the effect of the pigment on the 
ultraviolet laser. 

Claims 

1. A laser markable white pigment composition 
for addition to or coating on a material, charac- 
terised by including a first pigment which is 
markable by ultraviolet laser, a second pig- 
ment, which is nonabsorbing in the ultraviolet 
region of the optical spectrum and which has a 
white appearance in the visible region of the 
optical spectrum, with the ratio of the amount 
of first pigment to amount of second pigment 
being in the range of from 4:1 to 1:10, so that 
the second pigment is present in an amount 
sufficient to increase the optical density, that is 



the whitening effect, of the composition, with- 
out adversely affecting the laser markability of 
the composition, and a carrier which is at least 
one fluoropolymer transparent in the ultraviolet 
5 region of the optical spectrum. 

2. A composition according to Claim 1, in which 
the first pigment is one or more of titanium 
dioxide, antimony trioxide, polyethylethyi- 

ro ketone (PEEK) and polyethylsulphone (PES). 

3. A composition according to Claim 1 or Claim 
2, in which the second pigment is one or more 
of silicon dioxide, magnesium oxide, aluminium 

75 oxide and diamond. 

4. A composition according to any one of Claims 
1 to 3, in which the fluoropolymer is one or 
more of polytetrafluoroethylene, 

20 fluoroethylenepropylene and 
ethylenetetrafluoroethylene. 

5. A composition according to any one of Claims 
1 to 4, comprising from 1 to 35% by dry 

25 weight titanium dioxide, from 2 to 30% by dry 
weight second pigment and the balance, apart 
from impurities and incidental constituents, be- 
ing fluoropolymer. 

30 6. A composition according to Claim 5, including 
4% by dry weight titanium dioxide and from 4 
to 20% by dry weight second pigment. 

7. A composition according to any one of Claims 
35 1 to 6, in the form of either a dry mix or a 

dispersion in water. 
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